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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: References to 
specific claims should be removed from pages 1 and 3 because the claim can be canceled, 
renumbered, or amended during prosecution. The use of section headings such as "Brief 
Description of the Drawings" is suggested but not required. Page 27 contains a footnote that 
should be deleted. 

Appropriate correction is required. 

2. Claim 9 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. It appears that claim 9 recites nothing that is not already present in 
claim 1 . 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

4. Claims 1-13, 15, 16, 19 and 20 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claims 3 and 4 are indefinite because they recite "at least one 
heat exchanger" but are unclear as to whether this refers to the heat exchanger introduced in 
claim 2. It is suggested that the phrase be changed to "said heat exchanger." In claims 1, 15, 16 
and 20, the term "loading/emptying" is indefinite because it is unclear whether the "/" refers to 
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"and," "or," or "and/or." It is assumed that the term should be "loading and/or emptying," which 
is used in claim 6 and the specification. Claim 15 is indefinite because it is unclear what "the 
latter" refers to in lines 1-2. The other listed claims are indefinite for depending from a rejected 
parent claim. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the in\ untie in was patented or described in a primed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the Unitud Status. 

6. Claims 1-6, 9 and 14-20 are rejected under 35 U.S.C. 102(b) as being anticipated by the 
Japanese reference (JP 63-140200 A). 

7. JP '200 teaches a hydrogen storage device comprising a hydrogen storage container (1 1) 
with two connections for loading and emptying hydrogen, a porous hydrogen adsorption material 
(1) in the container, a recirculation circuit with a pump (3) for recycling hydrogen released from 
the container outlet back to its inlet, and a heat exchanger (2) for cooling hydrogen in the circuit 
during hydrogen sorption (loading) and heating the hydrogen during desorption (emptying) (see 
abstract, figures). 

8. Claims 1, 2, 4-6, 9, 14-16 and 18-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by the Japanese reference (JP 60-1 13898 A). 

9. JP '898 teaches a hydrogen storage device comprising a hydrogen storage container (1) 
with two connections (6,7) for loading and emptying hydrogen, a porous hydrogen adsorption 
material (3) in the container, a recirculation circuit with a pump (15) for recycling hydrogen 
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released from the container outlet back to its inlet, and a heat exchanger (16) for heating the 
hydrogen during desorption (emptying) (see abstract, figure 1). 

10. Claims 1-3, 5, 6, 9, 14-17, 19 and 20 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Stedman et al. (5,202,195). 

1 1 . Stedman et al. '195 teach a hydrogen storage device comprising a hydrogen storage 
container (20) with two connections for loading and emptying hydrogen, a porous hydrogen 
adsorption material (21) in the container, a recirculation circuit with a pump (23) for recycling 
hydrogen released from the container outlet back to its inlet, and a heat exchanger (3 1) for 
cooling hydrogen in the circuit during hydrogen sorption (loading) (see figure 1, abstract, col. 5, 
lines 50-67, col. 6, lines 48-67, col. 7, lines 56-67). 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

13. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over any one of 
JP '898, JP '200, or Stedman et al. '195 in view of Meinzer (5,360,461). 

14. Any one of JP '898, JP '200, or Stedman et al. ' 195 discloses all of the limitations of the 
claims except that the sorbent is a pressed composite including carbon and a thermally 
conductive additive, and that there is a device for conducting electrical current through the 
sorbent. Meinzer '461 discloses a composite sorbent including a carbon based polymer 
adsorbent that is mixed with metal hydride and pressed into blocks or sheets that can be heated 
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using and electric current applied to electrodes (12) (see col. 3, line 42 to col. 4, line 53, col. 5, 
lines 13-20, col. 5, line 57 to col. 6, line 7). It would have been obvious to one having ordinary 
skill in the art at the time of the invention to modify the device of any of the primary references 
by substituting the storage material and electric heater of Meinzer '461 in order to provide a 
sorbent that combines physical and chemical storage mechanisms to achieve higher net energy 
densities and to use a heater that does not require a coolant fluid loop. 

15. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over any one of JP 
'898, JP '200, or Stedman et al. ' 195 in view of Zaluska et al. (5,882,623). 

16. Any one of JP '898, JP '200, or Stedman et al. '195 discloses all of the limitations of the 
claim except that there is a device for introducing microwaves into the sorbent. Zaluska et al. 
'623 disclose a device for applying microwave energy to induce hydrogen adsorption from a 
metal hydride (see abstract, col. 2, lines 49-64). It would have been obvious to one having 
ordinary skill in the art at the time of the invention to modify the device of any of the primary 
references by using a microwave heater in order to provide induced desorption at high efficiency 
and lower temperatures due to excitation of bonds in the hydrides. 

Allowable Subject Matter 

17. Claims 7 and 8 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims. 

Conclusion 

18. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The additional references listed on the attached PTO-892 form disclose heat 



Application/Control Number: 1 0/578,1 72 Page 6 

Art Unit: 1797 

exchange arrangements for hydrogen storage systems, or were cited on the international search 
report. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Frank M. Lawrence whose telephone number is 571-272-1 161. 
The examiner can normally be reached on Mon-Thurs 7:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Frank M. Lawrence/ 

Primary Examiner, Art Unit 1797 
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